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Introduction
The aim of this paper is to explore the fundamental causal relationship between German and Serbian economy. Germany has always had an essential influence on Serbia's economic development. Today, Germany is Europe's economic and political superstar so this is even more pronounced. Particularly, due to the fact that in late 2015 Serbia opened first chapters in the EU membership negotiations.
European investors are the most important foreign investors in Serbia. In period from 2005 to the end of the third quarter of 2015, more than 70% of net FDI in Serbia came from Europe. If we rank the countries of origin capital at net value of FDI for that period, Germany is in fifth place with 1,249 EUR millions (7,8% of all investments), behind Australia, the Netherlands, Luxemburg and Norway (www.nbs.rs). In Serbia, there are more than 370 companies with a majority of German capital which employs nearly 25,000 workers (www.pks.rs).
German companies are active mainly in export-oriented sectors, contribute to reducing the overall trade deficit and a positive impact on the Serbian economy through technology transfer and the establishment of EU standards.
Germany was Serbia's major foreign trade partner in imports (with 12,4% share in total import), and second major partner in export after Italy (with 12,6% share in total export) for the period January -November 2015. The export -import ratio equalled 75.3% and was higher if compared to the same period last year when it was 74.4%. List of the first 5 imported products shows that Vehicles other than railway, tramway were the first imported product, followed by Machinery, nuclear reactors, boilers, etc., Plastics and articles thereof, Pharmaceutical products, and Electrical, electronic Germany contributes to the Serbia's balance of payment deficit reduction also through high inflows of personal remittances i.e. personal transfers -current transfers between resident and non-resident households. According to the data of the Delegation of German Industry and Commerce in Serbia, the total number of Serbs living in Germany reached 320 thousand (http://serbien.ahk.de).
Data and Methodologies
In this study, we use a quarterly GDP growth rate data for 2004q1 to 2015q2 of Serbia (SerGDP) and Germany (GerGDP); variables are in natural logarithm. The data is retrieved from EUROSTAT database (http://ec.europa.eu/eurostat). The data on the GDP of Serbia and the Germany are used to estimate a Vector Error Correction Model (VECM).
A VAR model describes a system of equations in which each variable is a function of its own lag and the lag of the other variables in the system. A VECM is a special form of a VAR, which is used when two non-stationary variables are found to have a long-term relationship (co-integrated; Hamilton, 1994; Engle, R. F., and C. W. J. Granger. 1987) . VECM is developed by Davidson et al (1978) . The main idea of VECM is to include an error correction term which adjusts short-run fluctuation, thus enabling the model to capture both long-run and short-run properties.
VECM for Serbia's and Germany's GDP (SerGDP, GerGDP, respectively) is as follows:
where ê −1 are the lagged residuals from estimated equation: = β 2 + . The intercept term is omitted because it has no economic meaning. There are several different frameworks for estimation and inference in cointegrating systems. In this analysis, we will use two methods. First, a simple method as used by Lee C. Adkins and R. Carter Hill, (2011) . The next one is Stata's default cointegration method based on Johansen's maximum likelihood framework, which allows us to perform post estimation tests and because it has been found to be particularly useful in several comparative studies, including: Zhuang Liu (2011), Lee C. Adkins and R. Carter Hill, (2011), Dungey, M., Vehbi, T. (2011), etc. 
Empirical Analysis and Results
The first step in determining whether VAR or VEC model should be used is to conduct unit root tests to verify if time series are stationary. Formal unit root tests of the series confirm that they are indeed nonstationary i.e. we verify that the first differences of our both growth series are stationary. To be conservative, we include two lagged differences for Serbia to eliminate serial 
MacKinnon approximate p-value for Z(t) = 0.0005
MacKinnon approximate p-value for Z(t) = 0.0015
Source: authors' calculations
To check whether the variables SerGDP and GerGDP are cointegrated or spuriously related, we need to test the regression residuals for stationarity. To do this, we first estimate the following least squares equation. 
The intercept term is omitted because it has no economic meaning. Note that we have normalized on SerGDP because it makes more sense to think of a small economy responding to a large economy.
The residuals derived from the cointegrating relationship ̂= − 0,992 are showen in next table after a formal unit root test is performed. 
The t-ratio is equal to -2,99. Critical value of 5% for a cointegrating relationship with no intercept is -2,76 and therefore this falls within the rejection range of the test. The null hypothesis of no cointegration is rejected at 5% level of significance and we conclude that the two real GDP series are cointegrated. Thus, we can determine that economic activity in Serbia in the long-run is linked to economic activity in Germany. Moreover, if were to increase by one percent would increase by 0,99%. But the Serbian economy may not respond fully by this amount in the shortrun. To ascertain how much it will respond within a quarter, we estimate the error correction model by least squares. The estimated VECM for {SerGDP, GerGDP} is:
̂= 0,003 − 0,0279̂− 1 (t) (-0,79)
The significant negative coefficient on ̂− 1 indicates that Serbian GDP responds to a temporary disequilibrium between Serbia and Germany. The negative error correction coefficient in the first equation (-0,195) indicates that falls when there is a positive cointegrating error (̂− 1 > 0 or −1 > 0,992 −1 ). The error correction coefficient (-0,195 ) is significant at the 5% level; it indicates that the quarterly adjustment of will be about 20% of the deviation of −1 from its cointegrating value 0,995 −1 . This is a moderate rate of adjustment. Germany does not appear to respond to a disequilibrium between the two economies; the t-ratio on ̂− 1 is insignificant. These results support the idea that economic conditions in Serbia depend on those in Germany more than conditions in Germany depend on Serbia. In a simple model of two economy trade, Germany is a large economy and Serbia is a small open economy.
Unfortunately, the estimated model, in this manner, does not offer the possibility to obtain post estimation results. There are many diagnostics that will check for model misspecification, outliers, etc. To generate the post estimation diagnostics we had to repeat evaluation through the standard VECM procedure within STATA. By default, identification is obtained via the Johansen normalization.
First of all, to fit cointegrating VECMs, we must specify how many lags to include. Building on the work of Tsay (1984) and Paulsen (1984) , Nielsen (2001) has shown that the methods can be used to determine the lag order for a VAR model with I(1) variables. We will use two lags for this bivariate model because the Hannan-Quinn information criterion (HQIC) method, sequential likelihood-ratio (LR) test and AIC criterion all chose two lags, as indicated by the "*" in the output.
The tests for cointegration are based on Johansen's method. These include the Johansen trace statistic method, the maximum eigenvalue statistic method, and a minimization of the information criterion. If the log likelihood of the unconstrained model that includes the cointegrating equations is significantly different from the log likelihood of the constrained model that does not include the cointegrating equations, we reject the null hypothesis of no cointegration. Table 5 displays the results of the Johansen tests: 
Besides presenting information about the sample size and time span, the header indicates that test statistics are based on a model with two lags and a constant trend. In the output above, we strongly reject the null hypothesis of no cointegration and fail to reject the null hypothesis of at most one cointegrating equation. Thus we accept the null hypothesis that there is one cointegrating equation in the model.
Having determined that there is a cointegrating equation between the SerGDP and GerGDP we moved on to the estimation of the parameters of a bivariate cointegrating VECM for these two series.
The results indicate strong support for a cointegrating equation such that:
should be a stationary series. Identification of the parameters in the cointegrating equation is achieved by constraining some of them to be fixed, and fixed parameters do not have standard errors. The coefficient on SerGDP has been normalized to 1, so its standard error is missing. The constant term in the cointegrating equation is not directly estimated in this trend specification but rather is backed out from other estimates.
Overall, the output indicates that the model fits well. Error correction term -0,2124 (i.e. speed of adjustment to long run equilibrium) has negative sign and also significant (P stat is less then 5%), meaning that long run causality runs from German GDP to Serbian GDP. 
The statistical procedure we use for testing short run causality among these two economies is: Prob value is more than 5%, so we can't reject H0, i.e. that means there is not short run causality running from GerGDP to SrbGDP.
Lagrange multiplier (LM) test for autocorrelation in the residuals of vector error-correction models follows: At the 5% level, we cannot reject the null hypothesis that there is no autocorrelation in the residuals for any of the orders tested. Thus this test finds no evidence of model misspecification.
For the first equation (D_SrbGDPs) we also computed tree statistics: a skewness, a kurtosis, and the Jarque-Bera, to test normally distributed disturbance. The null hypothesis is that the disturbances in VECM are normally distributed i.e. failure to reject the null hypothesis indicates lack of model misspecification. None of these results shown above do not suggest nonnormality.
We should also evaluate the stability of the estimated VECM. The VECM specification imposes a unit modulus.
Source: author's calculation
For a K-variable model with r cointegrating relationships, the companion matrix will have K − r unit eigenvalues. For stability, the moduli of the remaining r eigenvalues should be strictly less than unity. The table shows that one of the roots is 1, and that there is a real root at about 0,84. Although there is no distribution theory to measure how close this root is to one, per other discussions in the literature (Johansen, 1995), we conclude that the root of 0,84 supports our earlier analysis, in which we concluded that the predicted cointegrating equation is probably not stationary.
Conclusions
This paper provides statistical evidence (with VECM) that Serbian and German economy have significant long-run relationships, but only Serbian GDP responds to a temporary disequilibrium between Germany and Serbia. These results support the idea that economic conditions in Serbia depend on those in Germany incomparably more than conditions in Germany depend on Serbia. No doubt, this is consistent with the view that small economy is likely to react to economic conditions in large economy, but not vice versa. Nevertheless, it is important to point out that VECM's result do not find shortrun Granger causality from German to Serbian GDP.
Apart from the result, at least two limitations in this paper should be noted as well. First of all, the analysis only investigates the relationship statistically, doesn't provide insight into the underlying reason for their relationship. In the same manner, our research is only limited to the GDP data. It would be interesting to expand the study to some other variables.
